Twenty-seven species of arthropods were collected from 105 wild mammals, six wolves Corn's lupus (Linnaeus, 1758) included. A total of 87 animals (82,8 %) harboured some ectoparasites. Ticks were found in 60 % of the samples, fleas in 5 1 .4 %, chewing-lice in 3.8 %, and others (Mesostigmata and hippoboscids) in 3.8 %. Moreover, 42.5 % were single infestation and 57.5 % mixed. Some of the species were new records for a host in spanish country such as Trichodectes canis (De Géer, 1778), Ixodes trianguliceps (Birula, 1895), Ceralophyllus (Monopsyllus) S. sciurorum (Schrank, 1 803) and Paraceras melis melis (Walker, 1 856) on several mammals. Two species were new records for Spain: Chaetopsylla matina (Jordan, 1925) and Archaeopsylla erinacei erinacei (Bouché, 1 835).
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parasitaire, Espagne S ome arthropods play an important role in causing clinical disorders in man and animals, as acting as vectors of important diseases. However, few zoological studies, including hosts, distribution, ecology, and other factors on ectoparasites in wild animals, have been published. In Spain revisions have been made by Gil Collado (1949 ; Sanchez Acedo et al. (1973) ; Beaucournu et al. (1973, 1990) ; Gilot et al. (1976) ; Martin (1977) ; Martinez et al. (1978) ; Encinas (1986) ; Estrada-Pena (1992) and Cordero del Campillo etal. (1994) . Nevertheless, Estrada-Pena summarizes the present state of ticks knowledge and in the same way of other ectoparasites in Spain as discouraging and frustrating, keeping unstudied many Spanish areas and having an unfinished picture of the wild animal ectoparasites species. Other european authors carried out similar works, Beaucournu & Launay (1990) and Aubert (1975) in France. Harris et al. (1978) and Hillyard (1996) in the UK. Travassos (1994) in Portugal, Manilla (1998) (1991) in Germany and others, some of them as the fox. Vulpes vulpes (Linnaeus, 1758) , focused on specific areas, hosts or ectoparasites. This paper wishes to contribute to the knowledge of the distribution of vertebrate ectoparasites in a previously studied area, by extending the sampling zone, the number of investigated hosts (some of them only slightly studied as the wolf) and parasites and the study length. Moreover, the study zone is a biogeographical transitional area and has a great biological diversity.
MATERIALS AND METHODS
T he study zone averages 5,000 km 2 includes a northern strip of Burgos province at 42° 30' N-43° 10' N. Altitude ranging between 600-800 m on the plateau, and more than 1,100 m on the mountain foothills. In the northern sector, the winters are cold and humid and the summers are cool. Vegetation, under Atlantic influences, consists in oakwood and beechwood, with brushwood. The southern sector, submediterranean, shows similar winter, but hottest summers. Vegetation consists mainly in gall-oak groves and holm-oak wood, being brush scarce (Roman et al., 1996) .
All the animals come from the study area and were collected between August 1997 and December 2000. Most of them, 96, were killed on roads, five were hunted, and four died on the Burgos Wildlife Reco very Centre. They were identified, being included into 17 species: wolf Canis lupus (Linnaeus, 1758) After being identified, the animals were placed in plastic bags, containing an insecticide or ether. The ectoparasites recovered were placed in labelled vials containing 70 % alcohol or were stored at 4°C. Para sites were examined by means of a stereoscopic magni fying glass and a microscope. Except for the adult ticks and immature stages, fleas and lice were treated with KOH 10 % solution and were mounted in Hoyer's or Berlese's mediums.
Parasites were identified by the keys of Hopkins et al. (1953) . Smit (1957 ), Hutson (1984 . Beaucournu & Launay, (1990) , Hillyard (1996) and Manilla (1998) . Mesostigmata were only reported.
RESULTS
The study revealed ( Table I ) that 87/105 (82.8 %) of the animals were infested with ectoparasites. The parasitic prevalence in each taxa was 60 % for ticks, 51.4 % for fleas, 3.8 % for lice and 3.8 % for others (Mesostigmata and hippoboscid). Single parasitation was observed on 37 samples (42.5 %) and mixed parasitation was more frequent, being obser ved on 50 samples (57.5 %). Of the mixed, 30 samples (60 %) of the specimens had two ectoparasites spe cies, 14 samples (28 %) three and six samples (12 %) four. The host which showed more mixed infection was the hedgehog with 14 specimens (77.7 %) of parasited animals. Nevertheless, the wider variety of arthropods were observed on a badger with two ticks species and one flea and lice taxa. The highest parasitic prevalence was observed on red squirrel, fox, wild cat, hedgehog, badger and wolf, being 85.7 %, 84.6 %, 83.3 %, 81.8 %, 100 % and 100 % respectively, although they were also the most frequent examined species. The badger and the wolf were the only hosts showing parasitation by some arthropods taxa steadily. Therefore, 63 animals (60 %) showed ticks, 54 animals (51.4 %) fleas, four animals (3.8 %) lice and
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Ticks Fleas Lice Others animals Examined animals hosts Examined animals hosts T n P % n P % n P % n P % n P % four animals (3-8 %) others such as Mesostigmata and Melophagus minus (Linnaeus, 1761). Ticks: we found 593 ticks included on 10 species (Table II) . The hedgehog, fox and badger showed the greater ixodidae variety, six and four species each other, respectively. Two or more ticks species were observed on 24 specimens (40 %) of the mixed infestation. The most frequent association was Ixodes ricinus (Linnaeus, 1746) was mainly a fox and wolf ectoparasite, being observed on 36.8 % and 33 % of the parasited animals, meanwhile others ticks were scarcely detected in the zone. The roe deer showed high parasitic intensity. 47 ticks, animal. Fleas: we found 348 fleas belonging to 14 species (Table III) . Fox. wild cat, and stone marten showed the greatest variety of fleas, four species each one. Paraceras metis melis (Walker, 1856) had the wider host range, four species, meanwhile Pulex irritans (Linnaeus. 1758) was the most prevalent since it appeared on 13 samples, but only on three hosts, although was high, such on the fox, 61,5 % and the wolf, 100 %. The fox was the only Ctenocephalides cam's (Curtis, 1825) host (53.8 %). Ceratopbyllus (Monopsyllus) sciurorum sciurorum (Schrank. 1803) was observed on four hosts, two of them primary hosts and two accidental. Chaetopsylla trichosa (Kohaut, 1903) was found on 33-3 % of the badgers, being rare in other carnivora. Archaeopsylla erinacei erinacei (Bouche, 1835) was more prevalent than subspecies maura, 66.6 % and 16.6 % respectively. The first showed a notorious parasitic intensity (13.8 fleas host) and was the most common flea species in the study. Two or more fleas species were observed on 13 samples, 26 % mixed infestations and the usual association was C. canis and P. irritans. four samples. Ctenocephalides felis felis (Bouche, 1835) showed the higher parasitic intensity. 36 fleas stone marten. Other fleas were scarcely collected, many of them in accidental hosts. Chewing-lice: we also found 1,550 lice belonging to two species: Trichodectes metis (Fabricius. 1805). Trichodectes canis (De Geer, 1778) . They were observed on the badger and on the wolf showing a parasiticintensity of 300 and 650 lice per animal, respectively. Others: the hippoboscid Melophagus ovinus was incidentally collected on the roe deer, as well as Mesostigmata (unidentified) on two micromammals and on the polecat. DISCUSSION TICKS R oe deer is in our area a suitable maintenance host of Ixodes ricinus, showed high intensity and parasitic prevalence, as well as several specimens. This tick was present in all stud)' area, increasingly in the northern sector (600-1.200 mm rainfalls), and in a similar way as in European countries (Gilot el at., 1994; Aubert, 1975) . and meanwhile is scarcely in southern sector, as in different submediterranean regions in Spain (Encinas, 1986; Estrada-Peña el al., 1992) .
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Ixodes bexagonus
was a new record in the study area, being always associated to the hedgehog, as well as to little and middle carnívora and his burrows (Travassos, 1994) . The parasitic prevalence found in foxes was lower than reported by Aubert (1975) in France, but higher than mentioned by Encinas (1986) in Salamanca, where he reported the change of genus Rhipicephalus Koch in the warm period for genus Ixodes Latreille in the cool period. We found autumn-winter asociation between I. bexagonus and D. reticulatus and the replacement of the last by I. ricinus along spring.
Ixodes canisuga
(Johnston, 1849) shows preference for other environments, as previously reported on fox in the Spanish mediterranean zone (Encinas, 1986; Estrada-Peña et al., 1992) , but it was a surprising newrecord on the badger, despite being a frequent species in Europe in this host (Hillyard. 1996; Aubert, 1975) . (Gil Collado, 1936 ) is a tick of the subhumid areas of Spain, despite Encinas (1986) does not find it in Salamanca. We collected it restricted to the hedgehog, in a submediterranean environment.
Ixodes ventalloi
Ixodes triangu/iceps
(Birula, 1895) is found scarcely in Spain, only in the F.urosiberian zone (Gilot eta/.. 1976; Estrada-Peña, 1995) . A nymph was collected on a squirrel, host not previously recorded in Spain, but usual in other european countries (Hillyard. 1996) . Haemaphysalispunctata colonizes mediterranean areas, but humid zones in the northern Burgos were more suitable (Domínguez, 1999) . Adults were found in the hosts from the end of the summer until spring, together with /. ricinus. especially in non carnívora mammals (Estrada-Peña, 1992).
Dermacentor
reticulatus occurs in Cantabric bushy environments (Cordero el ai. 1994). where it was the most active and prevalent species in the Burgos humid zone during the cool months (Domínguez, 1999) . It showed affinity for the Canidae (wolf and fox) in our area, but other reports in Spain (Estrada-Peña el at., 1992) pointed out that it was not collected in foxes, being considered Centraleuropean species (Encinas, 1986 Harris & Thompson (1978) has neither recorded this species on the carnivora. Dermacentor marginatus (Sulzer, 1776) is more or LESS a xerophilic species, despite bearing rainfalls ranges until 1,000 mm in Portugal (Travassos, 1994) , as in our study area. We recovered two nymphs on hedgehogs and on red squirrel during the summer, when the immatures were active, according with Estrada-Pena et al. (1992) .
Rbipicepbahis turanicus (Pomeranzev, 1940 ) is rare in our humid areas (Travassos, 1994) , and the hedgehog is a frequent host for IMMATLIRE stages in the nonAfrican ENVIRONMENTS (Walker et al., 2000) and new record in our province.
Rbipicephaluspusillus
( Gil Collado, 1938) parasited the rabbit, Oiyctolagus cuniculus (Linnaeus, 1758) and his predators, the fox, wolf and others (Cordero et al., 1994) . A wolf record from the South of the province was included in order to compare South and North populations that on our findings basis, were endophilic and exophilic species (7. ricinus and D. reticulatus), respectively in each area.
FLEAS
Paraceras
in. melis was collected on carnivora such as badger, his main host (Gil Collado, 1949; Sanchez et al. 1973) , stone marten, polecat and wolf, due to the use of badgers burrows or due to predation by other carnivora like the wolf. Similar to our observations, some European reports point to the fox as a suitable host (Smit, 1957; Beaucournu & Launay, 1990) .
Pulex iriitans
has the wider range hosts, however, many authors (Smit, 1957; Beaucournu & Launay, 1990) describe this species as characteristic of dog and other carnivora, some confirmed in our study, being the most prevalent flea on the fox and on the wolf (only slightly studied previously). Gracia et al. (2000) reported high prevalence in kennels and among people working on them, both being suitable hosts (Martinez et al, 1978; Cordero et al., 1994) . This species was found in all the area, being more frequently at the end of the summer (Beaucournu & Launay, 1990) . Ctenocephalides f. felis is WIDELY DISTRIBUTED all the year round in domestic and synanthropic carnivora causing human diseases and nuisances (Beaucournu & Launay, 1990) . Nevertheless, we only observed intensive parasitation on a stone marten, and with lower frequencies in fox or wild cat, source of infes tation for other animals and man. Ctenocephalides canis is the main dog and fox flea (Smit, 1957) . We considered the last one as the only host in the area. Our results agree with those described by Beaucournu & Launay (1990) , suggesting that in its distribution areas this flea is not as usual as expected among some vertebrates.
Ceratophyilus
(M.) s. sciurorum occurs in northern Ibe rian Peninsula (Beaucournu & Launay, 1990) , as well as his main hosts, red squirrel and fat dormouse. Our findings bear out the usual presence of the parasite in both hosts. Meanwhile the recovering in wild cat and pine marten, recorded by Smit (1957) and Beaucournu & Launay (1990) , might be ascribed to the predation of this carnivora.
Chaetopsylla
trichosa was reported for the first time in Spain on the badger by Gil Collado (1949) as C. tri chosa hispanica.
We found the flea on stone marten and fox, as secondary hosts. Badger is the main host, as we previously observed in South Burgos (unpubli shed data). Nevertheless, we agree with Beaucournu & Launay (1990) that this species is not abundant on the hosts.
matina (Jordan, 1925) was found on the stone marten, in the Bocos Port at 900 m height. As far as we know, it is a new record for Spain, and Beau cournu & Launay (1990) report this SPECIES in the Pyre nees as a SPECIMEN of DISCONTINUOLIS distribution, unfrequent and of unknown ecology.
Archaeopsylla
erinacei has two subspecies in the Medi terranean area, but only one, Archaeopsylla erinacei maura (Jordan & Rothschild,1912) . in the Iberian Peninsula (Smit, 1957; Gil Collado, 1976) . We reported for the first time the subspecies erinacei in Spain, fol lowing the keys of Beaucournu & Launay (1990) . This subspecies was the more frequent, both as prevalence and as abundance, than subspecies maura, which was only found in two southern places. We must emphasize the notorious intensity of infestation by sub species erinacei, as reported in the UK by Smit (1957) . Nosopsyllusfasciatus (Bosc D'Antic, 1801) was collected on a stone marten, probably being infected after pre dation of a wild or domestic rodent (Rattus spp.). Others fleas were scarcely found, such as genus Ctenophthalmus Kolenati a micromammals parasite. We only collected one specimen on a usual host, the mole (Beaucournu & Launay, 1990) . Other findings were in accidental hosts, one on a hedgehog and one on a wild cat, as predators.
Spilopsyllus cuniculi
(Dale, 1878) distribution in Spain is closely related to that of its preferred host, the rabbit Oiyctolagus cuniculus (Linnaeus, 1758). It was found on an accidental host, the wild cat, from the sou thern limit of the study area, where there are rabbit populations. Beaucournu & Launay (1990) also repor ted the role of some carnivora as accidental hosts, as well as described for Peromyscopsylla spectabilis spectabilis (Rothschild, 1912) , that we found on a wild cat. Palaeopsylla minor (Dale, 1876) is present in the Spa nish and European grasslands (Smit, 1957; Cordero et al., 1994) , and on his inhabitants, the moles, where we recovered the parasites.
MALLOPHAGA
Respect to the Mallophaga, we reported Tricbodectes melis for the first time in the Burgos province on half (42,8 %) of the investigated badgers. Two specimens showed a high infestation intensity, focused on head and neck. Tricbodectes canis, found in a young wolf and previously cited on dogs (Martin, 1977) , is a newrecord in the Iberian Peninsula, showing an intensive parasitation and similar body distribution than badger.
